SB-431542, a specific inhibitor of the TGF-β type I receptor inhibits hypoxia-induced proliferation of pulmonary artery adventitial fibroblasts.
The vascular remodeling process plays an important role in the pathology of hypoxia-induced pulmonary hypertension, and it includes cell proliferation, cell motility, cell synthesis and collagen coagulation. Due to their proliferation and synthesis ability, the adventitial fibroblasts are thought to be critical in the vascular remodeling process initiated in response to hypoxia. However, the factors driving hypoxia-induced fibroblast proliferation and synthesis have yet to be elucidated, and the treatment regimens to treat hypoxia remain ineffective. As forthis study, its purpose was to examine the effects exerted by SB-431542, a small-molecule antagonist of transforming growth factor-β-receptor, on the proliferation, synthesis and collagen coagulation in cultured adventitial fibroblasts. Another aim of this study was to assess the inhibitory ability of SB-431542 on pulmonary vascular remodeling in chronic hypoxia in vivo.The cell morphology and proliferation of cultured adventitial fibroblasts was assessed by laser confocal microscopy and the MTT assay, respectively. Additionally, collagen synthesis was determined by hydroxyproline chromatography, while the expression of cytokines in adventitial fibroblasts and lung tissues was evaluated by immunohistochemical and reverse transcription PCR analyses. The results indicated that the exposure of cultured fibroblasts to 1% oxygen led to the up regulation of cell proliferation, cell synthesis. In addition, increased expression of cytokines and collagen was detected in vivo in the pulmonary artery adventitia of rats exposed to chronic hypoxia. Conversely, SB-431542 inhibited fibroblast proliferation and synthesis in the process of hypoxia-induced pulmonary hypertension (P < 0.01). Thus, the results suggested that by reducing cell proliferation, cell synthesis of vascular adventitia, small molecule inhibitors of the TGF-β1 receptors may offer a novel therapy for pulmonary hypertension.